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Objectives: The purpose of this study was to investigate the correlation between
nursing workload and nurse-perceived patient adverse events.
Methods: A total of 1,816 nurses working in general inpatient units of 23 tertiary
general hospitals in South Korea were surveyed, and collected data were
analyzed through multilevel logistic regression analysis.
Results: Among variables related to nursing workload, the non-nursing task
experience had an influence on all four types of patient adverse events. Nurses
with non-nursing tasks experienced patient adverse eventsdfalls [odds ratio
(OR) Z 1.31], nosocomial infections (OR Z 1.23), pressure sores (OR Z 1.16),
and medication errors (OR Z 1.23)dmore often than occasionally. In addition,
when the bed to nurse ratio was higher, nurses experienced cases of pressure
sores more often (OR Z 1.35). By contrast, nurses who said the nursing work-
force is sufficient were less likely than others to experience cases of pressure
sores (OR Z 0.78). Hospitals with a relatively high proportion of nurses who
perceived the nursing workforce to be sufficient showed a low rate of medication
error (OR Z 0.28).
Conclusion: The study suggested that the high level of nursing workload in South
Korea increases the possibility of patient adverse events.1. Introduction
Nursing workload, which refers to the direct super-
vision of patients, may affect the incidence of patient
adverse events. That is, the incidence of patient adverse
events may increase when the number of patients allo-
cated to each nurse is high and nursing workload is
great. Patient adverse events that occur within a hospitalase Control and Prevention.
reativecommons.org/licensnot only put patients at a direct disadvantage but also
place significant financial burden on the healthcare
system [1].
Three variables were used in previous studies to
determine nurses’ workload: the number of beds per
nurse [2]; the number of patients per nurse (showing the
amount of nursing workforce available); and patient
severity [3]. Moreover, by measuring the number ofPublished by Elsevier Korea LLC. This is an open access article
es/by-nc-nd/4.0/).
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porting patients, delivering and retrieving food trays,
and housekeeping duties, the level of nursing workload
may be computed [4].
When the number of non-nursing tasks performed by
each nurse is high, it may be concluded that there is a
heavy workload burden and, thus, that nurses may not be
able to properly carry out jobs that require professional
skills, such as training and consultation [4]. In other
words, when the number of non-nursing tasks performed
by nurses increases, patient adverse events may occur
because nurses lack the time to provide patients with
necessary supervision. This, in turn, may affect the
quality of the healthcare service provided at the hospital
[4,5].
When a hospital lacks sufficient nursing workforce,
patients may not be provided with timely nursing, and
patient adverse events, such as medication error, patient
falls, nosocomial infections, pressure sores, cardiopul-
monary resuscitation failure, and death, may occur
[6e9].
Due to the lack of nursing workforce in South Korea,
nurses may face considerable workload and have to
perform numerous non-nursing tasks [10], and this may
influence the incidence of patient adverse events.
Comprising 46.0% of the healthcare personnel in South
Korea the number of active nurses in the Korean pop-
ulation is 4.8/1,000 people, which is lower than the
Organization for Economic Cooperation and Develop-
ment average of 9.3 [11,12]. Switzerland and Norway
had the highest number of nurses/1,000 people: 16.6 and
16.5, respectively, [10]. In other words, nurse staffing in
Korea was half of the average in Organization for
Economic Cooperation and Development countries and
a quarter of that in Northern European countries such as
Switzerland and Norway. Furthermore, the number of
nurses per acute-stage patient in South Korea is 0.33.
This is very low in comparison to the 1.56 nurses in the
USA, 1.75 in Norway, and 1.61 in Australia [11]. Ac-
cording to the current state of nursing management pay
rates implemented in South Korea, the nursing work-
force of South Korean hospitals is not at an optimal
level [13].
The purpose of study is to evaluate the workload and
the amount of non-nursing tasks performed by nurses
who work at tertiary general hospitals and to analyze the
causality between patient adverse events and workload,
as perceived by nurses.2. Material and methods
2.1. Participants
A total of 11,731 nurses participated in the union
training program, and 5,654 nurses participated in the
survey, for a response rate of 48.2%. The present study
analyzed 1,816 nurses who worked at the general wardof the 23 tertiary general hospitals whose number of
respondents per hospital was 10 or above.
2.2. Data
The dependent variables were the four categories of
patient adverse events as perceived by the nurses:
medication errors, patient falls, nosocomial infections,
and pressure sores. Nurses were asked the question,
“How often did you perceive in-hospital accidents and
patient side effects over the past year?” for each cate-
gory, and the answers were rated on a 4-point scale
(1 Z not at all, 2 Z very few times, 3 Z occasionally,
and 4 Z frequently). The patient adverse events
perceived by the nurses were classified into dichoto-
mous variables with 0 indicating not at all and very few
times and 1 indicating occasionally and frequently.
The major explanatory variable in this study was the
workload of the nurses. The workload of the nurses
could be measured using three different variables: (1)
the amount of the non-nursing tasks performed; (2) the
bed to nurse ratio, which is an objective nurse workforce
variable; and (3) the nurses’ subjective perception
regarding whether or not sufficient workforce is
available.
The first of these variables, the amount of non-
nursing tasks performed by nurses, was measured using
the delivering and retrieving food trays, housekeeping
duties, and transporting patients variables. Nurses were
asked, “How often did you perform non-nursing tasks
over the past year?” Their answers were rated on a 4-
point scale (1 Z not at all, 2 Z very few times,
3 Z occasionally, and 4 Z frequently). The perfor-
mance of the non-nursing tasks was classified into
dichotomous variables with 0 indicating not at all and
very few times and 1 indicating occasionally and
frequently. The tasks were also sorted into three cate-
gories, delivering and retrieving food trays, transporting
patients, and housekeeping duties as follows: not per-
formed at all/performed very few times for all three
categories (0); not performed at all/performed very few
times for at least one of the three categories (1); per-
formed occasionally/performed frequently for at least
one of the three categories (2); and performed occa-
sionally/performed frequently for all three categories
(3).
The second of the explanatory variables was the bed
to nurse ratio. This is an objective nursing workforce
variable. At a tertiary general hospital, there are six
possible grades of bed to nurse ratios, with higher grades
implying a lower nurse-workforce to bed ratio. In this
study, the bed to nurse ratio was classified into < 2.5
beds per nurse (1); 2.5e3.0 beds per nurse (2); and
3.0e3.5 beds per nurse (3).
The third of the explanatory variables was the nurses’
subjective perception of the presence of sufficient
workforce. In order to measure the nurses’ subjective
perception regarding the sufficiency of their workforce,
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Index were used. This index is composed of six sub-
factors and 26 items, the former being Participation in
the decision making process, Nursing process, Adequate
nurse staffing, Education for improving quality of care,
Organizational support and management of the hospital,
and Physician-nurse relationship [14]. In this study,
Adequate nurse staffing was used to measure the nurses’
subjective perception of whether or not enough work-
force was available around them. This variable was
composed of three items, including Enough staff to get
the work done. For the nurse-level nurse staffing, the
mean of each of the three items in adequate nurse
staffing was calculated based on the sum of scores by all
of the participating nurses. As for the hospital-level
nurse staffing, the mean of each of the three items in
adequate nurse staffing was calculated based on the sum
of scores by nurses belonging to each hospital.
The hospital-related variables (bed to nurse ratio and
hospital ownership type) are items disclosed on the
Health Insurance Review & Assessment Service home-
page [15]. The hospital ownership types were classified
so that small-medium private hospitals and private
university hospitals were classified as private hospitals
(0) while the national university hospitals, local medical
centers, and specialized public hospitals were classified
as public hospitals (1). Sex, a nurse-related variable, was
sorted as either male (0) or female (1), and education
was sorted into 3-year college (0), 4-year university (1),
and graduate school (2). Nurse position was sorted into
charge nurse (0) and staff nurse (1). Working de-
partments were sorted, based on various branches of
internal medicine, into the pediatric department (1), the
surgical department (2), and the obstetrics and gyne-
cology department (3).
2.3. Ethical considerations
The data used in this study were collected from a
structured self-report questionnaire survey conducted
with nurses in May 2010. The survey was conducted
after the purpose of the study was explained to nurses
participating in a union training program organized by
the Health & Medical Workers’ Union, and consent was
obtained from participating nurses. The study protocol
was approved by the Institutional Review Board (IRB)
of Chungnam National University, Daejeon, Korea (IRB
No. 14-03).
2.4. Data analysis
Descriptive statistical analysis was conducted to
determine the extent of non-nursing tasks performed by
nurses as well as the level of experienced patient
adverse events. In order to examine the relationship
between the nursing workload and experienced patient
adverse event at the level of both the nurse and the
hospital, a two-stage multilevel logistic regression
analysis was carried out. HLM 7 (hierarchical linearmodel), a multilevel statistical analysis program, was
also used.
To determine the suitability of the multilevel analysis
model, the null hypothesis at the hospital level was veri-
fied. If the null hypothesis that random varianceZ 0 for
the dependent variables at the hospital level is dismissed, it
can be concluded that there is a difference in the dependent
variables for each hospital. When the differences in the
dependent variables between hospitals are confirmed,
multilevel analysis can be deemed suitable [16].
The multilevel analysis model used for nurse-
perceived medication errors is as the follows. A
dependent variable here is the medication errors. The
dependent variable here (medication errors) is dichoto-
mous, in which there are only two possible outcomes.
Nurse level:
Logit (Medication Error) Z b0j þ b1j(Sexij)
þ b2j(Educationij) þ b3j(Positionij)
þ b4j(Clinical experienceij)
þ b5j(Non_Nursing Task_Nurseij)
þ b6j(Pediatricsij) þ b7j(Surgeryij)
þ b8j(Obstetrics and Gynecologyij)
þ b9j(NWSTF_Nurseij)
Hospital level:
b0j Z g00 þ g01(Ownershipj)
þ g02(Bed to Nurse Ratioj)
þ g03(Typej) þ g04(NWSTF_Hospitalj) þ u0j3. Results
3.1. General characteristics
A majority of the participating nurses were female
(99.6%) and staff nurses (92.7%). Most were aged
25e29 years (41.7%) with the next biggest majority
aged between 30 years and 39 years (29.0%) followed
by younger than 25 years (24.4%) and older than
40 years (3.9%). The average clinical experience in
nurses was 6 years with 3e6 years being the most
common (31.7%) followed by < 3 years (25.1%),
> 10 years (20.0%), and 7e9 years (13.7%). As for
education, many of the nurses were 3-year college
(50.8%) with 4-year university 43.1%, and graduate or
higher 5.2%.
In terms of hospital ownership, there were more
private hospitals (82.6%) than public hospitals (17.4%).
The bed to nurse ratio was most commonly 2.5e2.9
beds per nurse (47.8%), then < 2.5 beds per nurse
(30.4%), and then 3.0e3.4 beds (21.7%; Table 1).
3.2. Performance of non-nursing tasks and the
frequency of patient adverse events
The most frequently performed non-nursing tasks
among the 1,816 nurses were transporting patients
(91.6%), delivering and retrieving food trays (77.9%),
Table 1. General nurse-level and hospital-level charac-
teristics of participants.
Variable* n %
Nurse
level
Sex Female 1,808 99.6
Male 8 0.4
Age (y) < 25 444 24.4
25e29 757 41.7
30e39 527 29.0
 40 71 3.9
Clinical
experience (y)
< 3 456 25.1
3e6 575 31.7
7e9 249 13.7
 10 363 20.0
Education College 922 50.8
University 783 43.1
Graduate 95 5.2
Position Staff nurse 1,684 92.7
Charge nurse 132 7.3
Total 1,816 100.0
Hospital
level
Ownership Private 19 82.6
Public 4 17.4
Bed to
nurse ratio
< 2.5 7 30.4
2.5e2.9 11 47.8
3.0e3.4 5 21.7
Total 23 100.0
*Variables of age, education, and clinical experience had 17, 16, and 173
missing cases, respectively.
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experienced patient adverse events were falling (57.1%),
nosocomial infections (52.4%), pressure sored (45.2%),
and medication error (36.9%; Table 2).
Of the nurses who worked at 23 tertiary general
hospitals, 92.0% reported transporting patients, 80.4%
delivering food and food trays, and 69.6% cleaning the
wards. Approximately 59.0% of the nurses at the tertiary
general hospitals reported dealing with patients falling,
while 52.2% had experience with nosocomial infections,Table 2. Distribution of nurse-perceived patient adverse
events, non-nursing tasks: nurse level.
Variables n %
Patient adverse
events*
Medication error 671 36.9
Patients fall 1,037 57.1
Nosocomial infection 952 52.4
Pressure sore 820 45.2
Non-nursing
tasksy
Delivering and retrieving
food trays
1,415 77.9
Housekeeping duties 1,246 68.6
Transporting patients 1,663 91.6
*Nurses were asked whether these adverse events had occurred occa-
sionally or frequently in the past year, involving them or their patients;
yPercentage of nurses who performed the non-nursing tasks occasionally
or frequently.46.4% with pressure sores, and 36.6% with medication
error (Table 3).
3.3. The relationship between the nursing
workload and patient adverse events
Patient falls: The nursing workload variable that
influenced the frequency of patients falling, as experi-
enced by nurses, was the performance of non-nursing
tasks. Nurses who performed non-nursing tasks experi-
enced 1.31 times more cases of patients falling than
those who did not. Moreover, nurses who worked at
public hospitals had 0.49 times fewer cases of patients
falling than the nurses who worked at private hospitals.
Nosocomial infection: The nursing workload variable
that influenced the amount of nosocomial infections in
patients, as experienced by nurses, was the performance
of non-nursing tasks. Nurses who performed non-
nursing tasks experienced 1.23 times more cases of
nosocomial infections than those who did not.
Pressure sores: The nursing variables that influenced
the amount of pressure sores in patients, as experienced
by nurses, were the performance of non-nursing tasks,
bed to nurse ratio, and the nurse’s subjective perception
that there was adequate nurse staffing. Nurses who
performed non-nursing tasks experienced 1.16 times
more cases of pressure sores in patients than those who
did not perform non-nursing tasks. When bed to nurse
ratios were higher, nurses experienced 1.35 times more
cases of pressure sores in patients. In other words, more
cases of pressure sores in patients were experienced by
nurses in smaller nursing workforces. Nurses who re-
ported that they had adequate nurse staffing around them
experienced 0.78 times fewer cases of pressure sores.
Medication error: The nursing workload variables
that influenced medication errors were the performance
of non-nursing tasks and the nurse’s subjective percep-
tion that there was adequate nurse staffing. Hospitals
with higher percentages of nurses who reported having
enough workforce around them experienced 0.28 times
fewer cases of medication errors; nurses who performed
non-nursing tasks experienced 1.23 times more cases of
medication error than those who did not. Nurses who
worked at public hospitals experienced 0.42 times fewer
cases of medication error than those who worked at
private hospitals (Table 4).4. Discussion
Through this study, it was found that 3.6e5.7 out of
every 10 nurses who work at the general hospital ward
of tertiary general hospitals in South Korea had expe-
rienced patient adverse events in the past year.
In the present study, workload-related variables
affected nurse-perceived patient adverse events.
Workload-related variables of nurses can be classified
into non-professional workload, such as nurses’
Table 3. Distribution of nurse-perceived patient adverse events, non-nursing tasks: hospital level.
Mean SD Minimum 25th Percentile 75th Percentile Maximum
Patient adverse events Medication error 36.6 12.7 21.0 24.0 45.2 64.4
Patients fall 59.0 12.9 38.2 48.8 67.8 86.5
Nosocomial infection 52.2 11.1 29.4 44.0 61.0 70.8
Pressure sore 46.4 11.0 21.1 39.2 53.8 62.5
Non-nursing tasks Delivering & retrieving food trays 80.4 8.5 51.5 77.8 85.7 91.1
Housekeeping duties 69.6 14.0 42.3 58.5 81.6 85.5
Transporting patients 92.0 8.4 64.4 88.2 97.4 100.0
SD Z standard deviation.
60 J.-H. Kang, et alperformance of non-nursing tasks (housekeeping duties,
transporting patients, and delivering food and food
trays), and professional workload, such as nurse’s sub-
jective perception that there was adequate nurse staffing
and bed to nurse ratio.
All three nursing workload variables handled in this
study influenced nurses’ experience with patient adverse
events. In particular, nurses’ performance of non-
nursing tasks was a significant explanatory variable for
the four categories of patient adverse events (medication
error, nosocomial infection, patient fall, and pressure
sore). Performance of non-nursing tasks was strongly
related to patient fall and medication error [4].
First, for non-professional workload, Nurses in South
Korea quite frequently perform non-nursing tasks, even
in tertiary general hospitals, where the nursing work-
force is comparatively large. About 6.8e9.1 out of 10
nurses working at the general hospital ward of tertiary
general hospitals had performed non-nursing tasks, suchTable 4. Nurse-perceived patient adverse events correlated to n
Fixed effect
Medication error Pa
OR CI OR
Hospital-level
Ownership (ref. Private) 0.42y 0.30 0.60 0.49y
Bed to nurse ratio 0.96 0.67 1.37 1.07
Nurse staffing_hospitalz 0.28* 0.10 0.77 0.35
Nurse-level
Sex (ref. Female) 0.20 0.02 1.75 0.07y
Clinical experience 1.01 0.98 1.04 1.04*
Education 1.05 0.90 1.23 0.94
Position 0.82 0.53 1.27 1.57
Work department (ref. Medicine)
Pediatrics 1.01 0.56 1.83 0.95
Surgery 0.91 0.69 1.19 0.60y
Obstetrics and gynecology 0.98 0.42 2.29 0.30y
Non-nursing tasks 1.23y 1.06 1.42 1.31y
Nurse staffing_nursex 0.91 0.76 1.10 0.98
Random Effect t00 Z Var(r0)
intercept variance
0.14y 0.18y
*p < 0.05, yp < 0.01, zNurse staffing_hospital: The mean of each of the three ite
nurses belonging to each hospital, xNurse staffing_nurse: The mean of each of th
scores by all of the participating nurses. CI Z confidence interval; OR Z oddsas housekeeping duties, transportation of patients, and
delivery of food and food trays, in the past year. The
performance of the non-nursing tasks investigated in this
study was difficult to directly compare to those found in
previous studies because the questionnaires employed
by the studies differed. That is to say, while the ques-
tionnaire used in the current study dealt with perfor-
mances of nurses in the past year, the questionnaire used
in the International Hospital Outcomes Study dealt with
performances of nurses in the last shift. According to
nurses’ performance of non-nursing tasks worldwide, as
measured by the International Hospital Outcomes Study,
transporting patients was most common among nurses in
the USA (45.7%), with those in Canada (33.3%) and
Germany (53.7%) following. Delivering food and food
trays was the non-nursing task most common among
nurses in Germany (71.8%), with those in the USA
(42.5%) and Canada (39.7%) following. Housekeeping
duties were more commonly performed by nurses inurse’s workload.
tients fall Nosocomial infection Pressure sore
CI OR CI OR CI
0.33 0.72 1.24 0.79 1.95 0.93 0.63 1.37
0.81 1.42 0.94 0.67 1.32 1.35* 1.01 1.80
0.12 1.03 0.47 0.19 1.13 0.88 0.47 1.67
0.01 0.53 0.12* 0.02 0.84 1.61 0.51 5.12
1.01 1.07 1.07y 1.04 1.09 1.01 0.98 1.04
0.79 1.13 0.93 0.76 1.15 0.93 0.77 1.13
0.94 2.61 0.81 0.57 1.16 0.96 0.52 1.77
0.55 1.64 0.75 0.48 1.19 0.17* 0.08 0.38
0.46 0.78 1.18 0.96 1.46 0.98 0.76 1.27
0.19 0.50 0.35y 0.16 0.76 0.20y 0.07 0.64
1.13 1.52 1.23y 1.11 1.35 1.16* 1.02 1.32
0.74 1.31 0.93 0.76 1.14 0.78y 0.65 0.95
0.19y 0.09y
ms in adequate nurse staffing was calculated based on the sum of scores by
e three items in adequate nurse staffing was calculated based on the sum of
ratio.
Nursing workload and patient adverse events 61Canada (42.9%) than in the USA (34.3%) [5]. Moreover,
in the present study, the important workload-related
variables that affect the four types of nurse-perceived
patient adverse events (medication errors, falls, noso-
comial infections, pressure sores) were nonprofessional
workloads. These results are consistent with those of
previous studies in which delivering food and food trays
showed a correlation with patient falls, and transporting
patients showed a correlation with errors in intravenous
fluid administration [4].
In addition, for nurse’s subjective perception that
there was adequate nurse staffing from variables related
to professional workload, the high workload of nurses in
South Korea was also confirmed through the nurse’s
subjective perception that there was adequate nurse
staffing. Only 8.7% of the participating nurses agreed
with the first of the three categories, Enough staff to get
the work done, in regard to the nurse’s subjective
perception that there was adequate nurse staffing.
Furthermore, only 6.7% agreed that Enough registered
nurses on staff to provide quality patient care, while
14.3% agreed that Adequate support services allow
nurses to spend time with patients. While the subjective
awareness that there is adequate nurse staffing in South
Korea was in the 10e19% range, the subjective
perception that there was enough workforce in major
abroad hospitals was, even at the lowest, high in the
20e29% range. In a study conducted abroad using the
same questions [5], 38.1% of the nurses in Scotland,
36.5% in Germany, 35.2% in Canada, 34.4% in the
United States, and 29.0% in England agreed that Enough
staff to get the work done; 37.7% of the nurses in Ger-
many, 37.4% in Canada, 36.3% in Scotland, 33.4% in
the USA, and 28.4% in England agreed that Enough
registered nurses on staff to provide quality patient care.
About 52.9% of the nurses in Germany, 43.1% in the
USA, 42.5% in Canada, and 41.1% in Scotland and
England agreed with the statement that Adequate sup-
port services allow nurses to spend time with patients
[5]. Nurse’s subjective perception that there was
adequate nurse staffing, which may be seen as an indi-
cator of subjective nursing workload, had significant
relevance to nurses’ experience with pressure sores and
medication errors. This was confirmed in previous
studies as well; nurses in Finland were less likely to
experience patient adverse events, such as medication
error, patient fall, nosocomial infection, and pressure
sores, when they thought that the nursing workforce
around them was sufficient [17]. Similarly, nurses in
Swiss hospitals were less likely to experience medica-
tion error, nosocomial infection, and pressure sores in
patients when they thought that the nursing workforce
had sufficient resources [9].
When professional workload out of the nursing
workload was bed to nurse ratio, the bed to nurse ratio,
which can be seen as an objective workload variable,
was significantly related to nurses’ experience withpressure sores. It was reported in previous studies that
patient adverse events, such as medication error, pres-
sure sores, and patient fall, may be decreased when
more nursing workforce is provided [18]. Indeed, the
incidence rate of medication error and pressure sores
was decreased at the University of Iowa Hospitals and
Clinics, Iowa City, IA, USA when the ratio of nursing
staff was higher or when the ratio of the nursing time
provided by the nurses themselves was higher [7]. In
addition, when the average score for nurses’ experience
of patient adverse events was compared in hospitals in
The Netherlands and Finland after dividing the patient-
to-nurse ratio into three groups (< 4 patients, 5e9
patients, and > 10 patients per nurse), the average
score for nurses’ experience with patients fall was the
highest in the Dutch hospital for the group with over 10
patients per nurse, while the average score for nurses’
experience with medication error was the highest in the
group of 5e9 patients per nurse. Furthermore, in the
Finnish hospital, the average scores for nurses’ expe-
rience with both patients fall and nosocomial infections
was the highest in the group of over 10 patients per
nurse [19].
In the current study, we empirically showed that the
nurses’ experience of patient adverse events and high
nursing workload are related. Workload that was high in
terms of both subjective and objective workload variables
was related to high levels of nurses’ experience of patient
adverse events, and the burden of having to perform non-
nursing tasks was related to nurses’ experience with all
types of patient adverse events. If nursing workload,
which plays a vital role in enhancing the quality of patient
safety and nursing services in hospitals, can be decreased,
then patient safety may be ensured, and the quality of
nursing services may be increased.Conflicts of interest
All authors have no conflicts of interest to declare.Acknowledgments
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